Calcium homeostasis in the fetal pig.
Acute studies have been carried out with pregnant sows and their fetuses during the last 2 weeks of gestation. In blood samples obtained simultaneously it was shown that the concentrations of ionized calcium, calcitonin and parathyroid hormone (PTH) in fetal plasma were all greater than the corresponding values in maternal plasma. In contrast, the fetal concentrations of 24,25-dihydroxy vitamin D3 were lower than maternal and those of 1,25-dihydroxy vitamin D3 were not significantly different. In one experiment the circulatory level of fetal PTH was shown to be higher than in the sow by both an immunoradiometric assay and a very sensitive cytochemical assay. The latter showed the fetal: maternal ratio to be approximately three. This inappropriately high level of fetal PTH was unaffected by short term hypocalcaemic and hypercalcaemic changes in the fetal circulation. Although part of this fetal PTH may have been secreted in response to the action of beta-catecholamines released as a result of the experimental conditions, the transplacental gradient of PTH was also demonstrated in the chronically catheterized fetus. A short term period of either hypercalcaemia or hypocalcaemia induced in the mother was without consistent effect upon plasma calcium concentration in the fetus. However, an increase in ionized calcium concentration in the fetal plasma was found to follow the cessation of a period of maternal hypocalcaemia. It can be seen that the porcine fetus possesses the important elements of a calcium homeostatic mechanism, namely parathyroid hormone, calcitonin and the biologically active metabolites of vitamin D. Although the degree of independence from the mother is somewhat less than in the sheep, it is concluded that the porcine fetus is largely autonomous with respect to calcium homeostasis.